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Multi-agent simulation about mobilitiy management and
urban structurala change

«T. Taniguchi (Ritsumeikan University)and Y. Takahashi (JAIST)

Abstract—

In this paper, we proposed a simple urban model including individuals’ travel behavior and

residential choice behavior. Multi-agent simulation framework is described. We performed several exper-
iments to evaluate political measures which will solve problems about motorization. As a result, drastic
mobility management scheme increased the number of travelers using a train, and the distribution of resi-
dences became compact. However, it also increased many agents’ total costs of living because of high rent
and several kinds of cost including time cost and fatigue cost to reach a station. On the other hand, raising
gas price made CO2 emission less and kept total cost of living lower than the drastic mobility management
measure. This suggests that to have people use train or bus by changing their attitude might be socially
more expensive than to make people chose whether they use car or not under the condition that gas price is

raised.
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Fig. 1: Simple urban model
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ooooobooo0oOdOrig. 30000000000
gbogbooboboboboboobooboobooboa
0000000000000 00D00000 egreedy
gobooboobbooboobuoobooboo
oobooooooooobo0obo boogooOvFig. 3
00 000000 ooooob0 Aogoooooo
gobooooboobboobooobooboo
gboboboboboboooooooooooon
000 pO000ODOOOOO0OOCODDDDDDDDO
ubd cgO000ODO0O0OO0OODOO

obobooooooooooboobobobon
oboboooooo.0oooboooobobooooon
oboboooooboooooobooboooooboon.

| ~ Home
1 20 8 5 37
Bikelot Walk
Station A Bicvcle
\ A A | v Car
| Station B | Bikelot |Parking| | |7 =
co ] S
‘ Destination ‘
Fig. 3: Variety of trips
2.2.2 000

gboogoaoobogboo.obgooboog o
oo0opooOo ¢;0oo00obooooooooono v
gooooo

e JOODODO G

C; :wTCT+wMC’M+wFC’F (1)
wr +wp +wy <1 (2)
W, Wp, WM 2 O (3)

cT,cM,0 cFOoOoOOOO00O0O0O000000000
000000000000, wr, wp, 0 wy 0000
000000000000000000000000
00000000000C00000000000000
000000000000000000



e JOODOO CT
ct =q'T (4)

oobOTrToooobboooboooooobooooon
0000000 ¢ 000000000000000
ooo

e DOODOO CM
CM =y +c.+ e +caTe+ ch. (5)

gboooooooodn 0000000 ,000
¢, 00000 ¢gT,, 000000000000 ecpd
oooooboobo.Ooooooooooon 1.00
obobooooooobooboboboboooon
oooono p,Ob0O0O0O0ODO

e JOOOO CF

CF:(FwTw+FbTb+FcTc+FtTt)+Fcon (6)

T,,T,,W.,T,000000000000000000
00000000000 F,,F,,F,F, 0000000
000000000000000000000000
oooQd F.,, 00OODODOOOOOOOOOOOOO

000000 ¢, 000000000000000
0000000020000000000000000
0000000000 0000000000000
oooooooo

Vie— a(-C)+ (1 -a)V; (7)

000000000000 00D000 egreedy OO
O00000ODOOegreedy DOOOODOODOOOO
bbb l1-ed0b00obobO,0bobonbooobo
000 e0000O0O00eO00OO0OOOO (v< )OO
gooooo.

€ — e (8)

e0000O0DOODOOODOOOODODOO

2,23 0O0O0O0OO

ooboooooooooooobobooboboo
oooooooooooobooobbboboooooo
O000o0o0o0oooDo0ooooooooon Dy
[agents/km]| 0000000000000 OO0OOOO
goo.

oooooobDooooOoDbo v, oobooooo
gooood

V. = max(V,"", min(n, x (D — Do) + ay, Va)) (9)

DOOOUO0O0OO0OO 100m) 00000 OOOOO
oobooooon, 000000000 o, 00000
ooov.ooooooooooooboooooooo
oooobooooooooono ve=Vv, 000000
00000 V,=V,000.0000000000
ooooooooo

20goooooog

d gobooooooooooooonoo
oooooooooooog

od
od

goooooooooooooooooooooo
Foon = min(F2% 1.0, D) (10)

000 F,, OOO00D0OO0OOO000D000 Neon O
00000D0O0O00000D0DO0O0O00DD00 Feon O
FrereQpooooooooo.

con

224 00O

gboboboboooooobooboboboon
gbobobooooooboboboboboooon
gbobobooooooboobooboobobooooon
gbobobooooooobOobobobooooon
gbooooocoooooooboobobooooon
obooooooboooooobooboo

23 0000000

gbobooooooooooboobooboobaon
gboboooocoooooboobobobooooon
gboboooooboooooboboooooboon

oooooooooooooooboooobooooon
obobooooooooooobooboboboooon
obobooooboooooooboobobooooon
goooboooooooooobooboooooooboooo
gboooooooooobooobooboboboooo
00000000000000000 ciooooon
gbooboboooooooooboobobooooo
C!l000 0000000 C,0000000000
oon

000000000 7P0000000000000
gbobooooooooboobobobooooon
gboooood

gooooobobobod 0000000 oobbo
H.

;=015 ( J) (12)
J ]Aj

000000000000000000000000
00000000000000 100[m]x 100[m] OO
000000000000000000000000
00000000000000000¥04;0000
0000000 H,000000000000000
000000000000000000000000
0oooooooo

00000000000000 ¢!o00000a0
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000

3 00O
3.1 0OOOO

000000000000 Table1OOO 3. 000
gboooooboosoooooooon

gooooooo

0005

gooooo
oooooo
oooooo

oOog



goooboboboooooboboooo obobobobooond
00000o0O000ooo0o0ooooOo /ioodooo

Parameter \ initial value (unit) ‘
ooOoooono 1000
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€ 0.7

o} 0.5
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Table 1: Paremeters
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Fig. 4: Initial positions of homes and destinations
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Table 2: Comparison of environmental impact of
transport modes (Base = 100 for private car)

Car | Train | Walk | Bicycle
COq 100 30 0 0
Space consumption | 100 6 4 2

Fig. 8: CO2 emission for each condition
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Fig. 9: Required urban space for transprtation for
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Fig. 10: Total cost of all agents for each condition
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